Inhibition of 5-lipoxygenase by U73122 is due to covalent binding to cysteine 416.
U73122 which was originally identified as a phospholipase C inhibitor represents a potent direct inhibitor of purified 5-lipoxygenase (5-LO) with an IC50 value of 30 nM. 5-LO catalyzes the conversion of arachidonic acid (AA) into leukotrienes which represent mediators involved in inflammatory and allergic reactions and in host defense reactions against microorganisms. Since the efficient inhibition of the human 5-LO enzyme depended on the thiol reactivity of the maleinimide group of U73122, we used this property to identify cysteine residues in the 5-LO protein that are important for 5-LO inhibition by U73122. We found by MALDI-MS that U73122 covalently binds to cysteine residues 99, 159, 248, 264, 416 and 449. Mutation of Cys416 to serine strongly reduces inhibition of 5-LO by U73122 and the additional mutation of three cysteines close to Cys416 further impairs 5-LO inhibition by the compound. Wash out experiments with U73122 and 5-LO indicated an irreversible binding of U73122. Together, our data suggest that the area around Cys416 which is close to the proposed AA entry channel to the active site is an interesting target for the development of new 5-LO inhibitors.